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Single nucleotide polymorphism of FGFR2 gene rs1219648 and
susceptibility of breast cancer in female Muslim population of
Qinghai province

Guo-shuang Shen, Fang-chao Zheng, Jiu-da Zhao
(Department of Breast and Thyroid Surgery, the Affiliated Hospital, Qinghai University,
Xining, Qinghai 810016, China)

Abstract: Objective To explore the association between single nucleotide polymorphism (SNP) of fibroblast
growth factor receptors 2 (FGFR2) gene rs1219648 and susceptibility of breast cancer in female Muslim population of
Qinghai province. Methods Using case -control study, the genotypes of FGFR2 gene rs1219648 were detected by
denaturing high performance liquid chromatography (dHPLC) among 110 breast cancer cases and 110 healthy con-
trols. Multivariable logistic regression models were performed to estimate the odds ratios and 95% confidence inter—
vals. Results There was a statistically significant difference in genotype frequencies of FGFR2 gene rs1219648 be—
tween the cases and the controls (P = 0.001). The mutation from A to G of FGFR2 gene rs1219648 was significantly
associated with an increased susceptibility of breast cancer among female Muslim population in Qinghai province;
this still existed after additional adjustment for age at first menstruation (> 13 years of age), menopausal status, history
of benign breast diseases and family history of breast cancer (OR xs_gam = 2.37, 95% ClI: 1.18, 4.73). In stratified
analyses, this effect was more evident among Muslim population with age of first menstruation older than 13, pre-
menopause, no history of benign breast diseases and no family history of breast cancer. Conclusions These findings
suggest that the single nucleotide polymorphism of FGFR2 gene rs1219648 may contribute to the susceptibility of
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breast cancer among female Muslim population in Qinghai province, and it might be also served as a potential

biomarker for diagnosis of breast cancer.

Keywords: FGFR2 gene; breast cancer; Muslim; SNP; biomarker
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receptors 2,FGFR2) ¥ & IUAE 2L i 2 2 RN 4 Jifd
RPAEER FIRIG, i HBOREE 2 (A G IR SE T
FGFR2 BEIH i3 33k 5 ZUMRIR s 2 [a] i) SCHK -, H
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411 DNA $2 5G] & . Tag DNA R &1 . Tag-
Man ifi | PCR ¥ iR 7] . JoiER/K .PCR 514
JF 51 F1 TagMan-MGB #4751 (34 0 KR A= b FHE
ABRA AL,
1.3 UHB/EEH

B LI IHR 2O L 15 2 o B AL
TR EE L) A 7900 SER E f PCR UM Bt & 4y
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1.4 KEHE
1.4.1 4hJE 2 DNA 2B Frf Ik: EDTA-K2 $i

B, A EBETRR, RAET -80°CUKFE NI
A7 o R 41l DNA $EEA S 42 (6 FH 1d B B2 O 46
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1.4.2 TagMan-MGB #£4t PCR %% FGFR2 A& A
rs1219648 45 5 #EAT L B A A KR NCBI B 22
RiE A\Z& FGFR2 H:[H DNA 731, F|H Primer Pre-
mier5 # 4 1% 3 rs1219648 {37 i PCR 514 % 41 7
S5'-CACGCCTATTTTACTTGACACGC-3';A5'-TTTC
CTCACTGTGATTTGTATGTGG-3', Probe 1‘FAM-TT
ACTTGACACACaCTC-MGB’;TagMan-MGB#iProbe2
‘“HEX-TTACTTGACAQCTC-MGB’ . = i # 4k & N
Swl, FFFMAEES DNA 11, PCR 14 i 1R izt 7
25w 1,PCR 5[4# 0.2 1, TagMan-MGB #£41 0.1,
TOREBRIK 1.2 w o BRSO 28 5, A T900HT 28 &
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[ FEAd 30s, HHEFT 40 NEF . FIH 7900HT & &
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FTHEPR A3 B (R e 1 25 R 28 TR AR AR 3 B SE )
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5& X ZLIRE S B 2 8 B KB 5%

fE 110 4] 1 & X BEOAN B b, FGFR2 3t
rs1219648 {7 w1 S B AN 0.3545, iz s ik
RITEXT BRAL B (19 5345 #4545 Handy-Weinberg
A (P=0.346 ) , i % B EHAT R ARk

FGFR2 3K rs1219648 i 5 JE K Al 34 )L H 5
TR AU L PR SRR Sy B Z R G R, TEIL
320 W 2 7R A7 o5 B PR RUTUR 437 70 X R ZH
F 1 40 =z M) fh) 22 5 A giit 225 L (P<0.001).
AP ZE Logistic [H1H20Hr4s 5 Bon  fEH AG.GG 5,

i | g
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i IF = |

4.0

3.0

Allele Y(FAM)

2.0

1.0

0.0

0.3 0.8 13

Allele X(VIC)
1 TagMan-MGB #R$TERE SRR

1.8

F1 BERABMEEILER F1(%)

w5 AENS | WIS | % L= R Y JSERYLL RE R /(kg/m?)

(% ,xxs) <13 >13 <30 >30 & £ <24 >24
ABEZL(n=110) 47.15+9.47 13(11.82) 97(88.18)  98(89.09)  12(1091) 21(19.09) 89(80.91)  98(89.09)  12(10.91)
WI41(n=110) 48.75+9.84 33(30.00) 77(70.00) 95(86.36)  15(13.64) 43(39.09) 67(60.91)  97(88.18)  13(11.82)
XM 123 10.99 0.38 10.67 0.05
Pl 0.220 0.001 0.538 0.001 0.832
g1 B WL R FEZLIRSR FLAR BB s FLHRE R IR L

<2 >2 I H ¥ f ¥ B
XHHEZL(n=110)  86(78.18)  24(21.82)  19(17.27)  91(8273)  80(7273)  30(27.27)  70(63.64)  40(36.36)
Ml (n=110) 89(80.91)  21(19.09)  10(9.09)  100(90.91)  38(3455)  72(6545)  37(33.64)  73(66.36)
XM 0.25 3.22 3224 19.81
Pl 0.616 0.073 0.000 0.000
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AG-GG SN AW L VEAXT A AA JEH AR &
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AGIAA=3.34,95%Cl:1.78,6.28).1.88 {5( ORGG/AA=
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3.21,95%Cl:1.76,5.85). Z[H % Logistic [/ /9547
FEWEEA RIS (513 %) JEE4 2 FLIR RN
SFLIRE F LS, K FGFR2 rs1219648 17 15
A>G IR (AG-GGIAA)TE AT LABE I35 1 3 X &
PR 98 B U XU (OR AG- GGIAA=2.37 ,95%Cl ;
1.18,4.73), /8 FGFR2 JE[A rs1219648 fii 5 A>G
PR A0 1T BB 12 IX L e AR L A £ 5 JE M 11

HE— AT 5y 2508, 0 B AR A i (>13
%) AL FUIR R AR R FL R SR
YR ZE  FI T Logistic [BIHBEAINT FCFR FP
rs1219648 {3/ s Jk R 7Y 22 5 14 55 75 1 b DX [l e 2
FLARIER B KU 64T 0T, R IRAE W) AR % (>13
% ,0RAG-GGIAA=2.62,95%Cl:1.19,3.76) . 48 Z il
(ORAG-GGIAA=6.99,95%Cl:1.75,39.00) . FLI¢ K
PE < 8 ) ( OR AG-GGIAA=3.55,95% Cl .
1.31,9.65) FIZLBME R G S AME (ORAG-GGIAA=
5.62,95%Cl:1.81,17.48) [ 4t AFEH , A>G R7E,
BIAG 1 GG FEH A ] u%ﬂnﬁ%%iﬂmﬂ%&;ﬂ@
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SENARANAN AR AR AR ’f VLY “,[_\ A'RAA
2 AAERFBIRNF L B3 AGERZHmNFE B4 GGEREHMFLER
#* 2 FGFR2 EHA rs1219648 %Iﬂﬁ#ﬁ‘—ﬁﬁﬁiﬁtﬁlﬁitﬁmﬁﬁ%f‘ X (%)
FGFR2rs1219648
41 -
AA AG GG AGHGG G S
X HE41(n=110) 49(44.55) 44(40.00) 17(15.45) 61(55.45) 0.3545
R BI4(n=110) 22(20.00) 66(60.00) 22(20.00) 88(80.00) 0.5000
PEY 0.000
OR(95%CH2 T i, KR 1.00 3.34(1.78,6.28) 2.88(1.28,6.47) 3.21(1.76,5.85)
OR(95%CI)* FFR, LB 1.00 2.41(1.17,5.00) 2.22(0.87,5.71) 2.37(1.18,4.73)
DS BIZH AR HRZH FGFR2 151219648 BRI AU AH UL x 2 Kt dlh A s 2) RMEIETR 24 BRI 2 04 B XUR: 5 3R IEWAR % (513 %) |
SRR ZE LR RS Sl AL S0 S S LRI ) R XU
% 3 FGFR2 £HF rs1219648 EF & 5% 5 5 iF it X Bl ik M 2L ARE BRI 53 B 5 4
FIEOR(95%CI) TR, LR 1
WiEH AA
AG GG AG+GG
IAES
<13/ % 1.00 2.92(0.455,18.77) 0.36(0.03,4.17) 1.87(0.36,6.68)
>13/ % 1.00 2.40(1.05,2.50) 3.12(1.17,9.40) 2.62(1.19,5.76)
RE%2%
i 1.00 6.04(1.04,35.29) 13.80(1.26,150.89) 6.99(1.25,39.00)
2 1.00 2.02(0.89,4.62) 1.60(0.54,4.76) 1.91(0.87,4.20)
FLR BB
J 1.00 3.20(1.12,9.12) 4.73(1.29,17.37) 3.55(1.31,9.65)
el 1.00 1.88(0.61,5.77) 1.03(0.25,4.19) 1.62(0.55,4.73)
FLIRIR SR L
T 1.00 5.68(1.76,18.35) 5.46(1.23,24.17) 5.62(1.81,17.48)
H 1.00 1.15(0.41,3.24) 1.28(0.35,4.72) 1.19(0.44,3.18)
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MR 75 1 18 (receptor tyrosine kinases, RTKs ) #4 {44k
FARARL, & T HA B IR A 1, ZE A0 B 5 B R R RS RN
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—ESE FGFR2 JE[H 51219648 i 5 A IR £
A5 UG N BEZL 96 2 S AE A ORI . SR,
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150.89) FIOR AG- GG/ AA=6.99(95%Cl:1.25,39.00),
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FLARIER S S TP S

ER (EAE R ARG — 2 i i X
] &k AFREHAIESE T FGFR2 FE X rs1219648 fif
A >G S RENS i 35 M Iz IX 2o FL
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WO DX A RS SR B I st AR R . I
Hb, BT AN MR AR IS R G 15 A 25
5, REEAR RN AT AL IZ L IX i — 20 TF e
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